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(a) Include data related to the geol-
ogy, hydrology, and geochemistry (in-
cluding disruptive processes and 
events) of the Yucca Mountain site, 
and the surrounding region to the ex-
tent necessary, and information on the 
design of the engineered barrier system 
used to define parameters and concep-
tual models used in the assessment. 

(b) Account for uncertainties and 
variabilities in parameter values and 
provide for the technical basis for pa-
rameter ranges, probability distribu-
tions, or bounding values used in the 
performance assessment. 

(c) Consider alternative conceptual 
models of features and processes that 
are consistent with available data and 
current scientific understanding and 
evaluate the effects that alternative 
conceptual models have on the per-
formance of the geologic repository. 

(d) Consider only events that have at 
least one chance in 10,000 of occurring 
over 10,000 years. 

(e) Provide the technical basis for ei-
ther inclusion or exclusion of specific 
features, events, and processes in the 
performance assessment. Specific fea-
tures, events, and processes must be 
evaluated in detail if the magnitude 
and time of the resulting radiological 
exposures to the reasonably maximally 
exposed individual, or radionuclide re-
leases to the accessible environment, 
would be significantly changed by their 
omission. 

(f) Provide the technical basis for ei-
ther inclusion or exclusion of degrada-
tion, deterioration, or alteration proc-
esses of engineered barriers in the per-
formance assessment, including those 
processes that would adversely affect 
the performance of natural barriers. 
Degradation, deterioration, or alter-
ation processes of engineered barriers 
must be evaluated in detail if the mag-
nitude and time of the resulting radio-
logical exposures to the reasonably 
maximally exposed individual, or 
radionuclide releases to the accessible 
environment, would be significantly 
changed by their omission. 

(g) Provide the technical basis for 
models used in the performance assess-
ment such as comparisons made with 
outputs of detailed process-level mod-
els and/or empirical observations (e.g., 

laboratory testing, field investigations, 
and natural analogs). 

§ 63.115 Requirements for multiple 
barriers. 

Demonstration of compliance with 
§ 63.113(a) must: 

(a) Identify those design features of 
the engineered barrier system, and nat-
ural features of the geologic setting, 
that are considered barriers important 
to waste isolation. 

(b) Describe the capability of bar-
riers, identified as important to waste 
isolation, to isolate waste, taking into 
account uncertainties in characterizing 
and modeling the behavior of the bar-
riers. 

(c) Provide the technical basis for the 
description of the capability of bar-
riers, identified as important to waste 
isolation, to isolate waste. The tech-
nical basis for each barrier’s capability 
shall be based on and consistent with 
the technical basis for the performance 
assessments used to demonstrate com-
pliance with § 63.113(b) and (c). 

LAND OWNERSHIP AND CONTROL 

§ 63.121 Requirements for ownership 
and control of interests in land. 

(a) Ownership of land.(1) The geologic 
repository operations area must be lo-
cated in and on lands that are either 
acquired lands under the jurisdiction 
and control of DOE, or lands perma-
nently withdrawn and reserved for its 
use. 

(2) These lands must be held free and 
clear of all encumbrances, if signifi-
cant, such as: 

(i) Rights arising under the general 
mining laws; 

(ii) Easements for right-of-way; and 
(iii) All other rights arising under 

lease, rights of entry, deed, patent, 
mortgage, appropriation, prescription, 
or otherwise. 

(b) Additional controls for permanent 
closure. Appropriate controls must be 
established outside of the geologic re-
pository operations area. DOE shall ex-
ercise any jurisdiction and control over 
surface and subsurface estates nec-
essary to prevent adverse human ac-
tions that could significantly reduce 
the geologic repository’s ability to 
achieve isolation. The rights of DOE 
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may take the form of appropriate 
possessory interests, servitudes, or 
withdrawals from location or patent 
under the general mining laws. 

(c) Additional controls through perma-
nent closure. Appropriate controls must 
be established outside the geologic re-
pository operations area. DOE shall ex-
ercise any jurisdiction or control of ac-
tivities necessary to ensure the re-
quirements at § 63.111(a) and (b) are 
met. Control includes the authority to 
exclude members of the public, if nec-
essary. 

(d) Water rights. (1) DOE shall also 
have obtained such water rights as 
may be needed to accomplish the pur-
pose of the geologic repository oper-
ations area. 

(2) Water rights are included in the 
additional controls to be established 
under paragraph (b) of this section. 

Subpart F—Performance 
Confirmation Program 

§ 63.131 General requirements. 
(a) The performance confirmation 

program must provide data that indi-
cate, where practicable, whether: 

(1) Actual subsurface conditions en-
countered and changes in those condi-
tions during construction and waste 
emplacement operations are within the 
limits assumed in the licensing review; 
and 

(2) Natural and engineered systems 
and components required for repository 
operation, and that are designed or as-
sumed to operate as barriers after per-
manent closure, are functioning as in-
tended and anticipated. 

(b) The program must have been 
started during site characterization, 
and it will continue until permanent 
closure. 

(c) The program must include in situ 
monitoring, laboratory and field test-
ing, and in situ experiments, as may be 
appropriate to provide the data re-
quired by paragraph (a) of this section. 

(d) The program must be imple-
mented so that: 

(1) It does not adversely affect the 
ability of the geologic and engineered 
elements of the geologic repository to 
meet the performance objectives. 

(2) It provides baseline information 
and analysis of that information on 

those parameters and natural processes 
pertaining to the geologic setting that 
may be changed by site characteriza-
tion, construction, and operational ac-
tivities. 

(3) It monitors and analyzes changes 
from the baseline condition of param-
eters that could affect the performance 
of a geologic repository. 

§ 63.132 Confirmation of geotechnical 
and design parameters. 

(a) During repository construction 
and operation, a continuing program of 
surveillance, measurement, testing, 
and geologic mapping must be con-
ducted to ensure that geotechnical and 
design parameters are confirmed and to 
ensure that appropriate action is taken 
to inform the Commission of design 
changes needed to accommodate actual 
field conditions encountered. 

(b) Subsurface conditions must be 
monitored and evaluated against de-
sign assumptions. 

(c) Specific geotechnical and design 
parameters to be measured or observed, 
including any interactions between 
natural and engineered systems and 
components, must be identified in the 
performance confirmation plan. 

(d) These measurements and observa-
tions must be compared with the origi-
nal design bases and assumptions. If 
significant differences exist between 
the measurements and observations 
and the original design bases and as-
sumptions, the need for modifications 
to the design or in construction meth-
ods must be determined and these dif-
ferences, their significance to reposi-
tory performance, and the rec-
ommended changes reported to the 
Commission. 

(e) In situ monitoring of the 
thermomechanical response of the un-
derground facility must be conducted 
until permanent closure, to ensure that 
the performance of the geologic and en-
gineering features is within design lim-
its. 

§ 63.133 Design testing. 
(a) During the early or develop-

mental stages of construction, a pro-
gram for testing of engineered systems 
and components used in the design, 
such as, for example, borehole and 
shaft seals, backfill, and drip shields, 
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